


PREFACE

In 1963, in response to a request from th* Ministry of Petroleum 

and Mineral Resources, the Saudi Arabian Government and the U. S. 

Geological Survey, U. S. Department of the Interior, with the approval 

of the U. S. Department of State, undertook a joint and cooperative 

effort to map and evaluate the Mineral potential of central and western 

Saudi Arabia. The results of this program are being released in USGS 

open files in the United States and are also available in the Library 

of the Ministry of Petroleum and Mineral Resources. Also on open file 

in that office is a large amount of material, in the form of unpublished 

manuscripts, maps, field notes, drill logs, annotated aerial photo 

graphs, etc., that has resulted from other previous geologic work by 

Saudi Arabian government agencies. The Government of Saudi Arabia 

makes this information available to interested persons, and has set 

up a liberal mining code which is included in "Mineral Resources of 

Saudi Arabia, a Guide for Investment and Developm«nt," published in 

1965 as Bulletin 1 of the Ministry of Petroleum and Mineral Resources, 

Directorate General of Mineral Resources, Jiddah, Saudi Arabia.
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The Fatima Formation in the area east of Jiddah, Saudi. Arabia, lies in a series 

of faulted ranges on the northwest side of lower Wadi Fatiina* The measured section 

is ir, the most westerly range on the north side of the Jiddah-Makkah highway north 

west of Bahrah located at 21 24'N. Lat* 39 29'E. Long. The traverse was made starin 

in a basin on the northwest side of the range about 6,5 kilometers from Bahrah and 

ending at the summit. The location iarmy station 699, SAG photo 1-7-28, mosaic 21 -K." 

Fatima - Rabigh Area,

The traverse started in quartz raonzcnite of the unit labeled, fjz on the 1:500,00 

scale geologic map of ^rown and others, (1962), which lies unconfornably below the 

Fatima Formation. The traverse continued eastward up the mountain across the ^ptilto 

eastward-dipping beds of the formation I table l). About four hours ^ere spent in 

traversing the section. Measurement consisted of pacing, with later correction for 

dip of beds, or visual estimation of thicknesses where key beds were thin or where 

the slope was cteep. The resulting section represents only a crude approximation 

of the true thickness of the units, but it may be useful as a description of gross

lithologlc aspect of the Pntira^ F^rr^ti,??! in the general type or^-i. More tine wae 
 pent la th* lowar part of the section (a, b ia fig 1} th«a In the a?per part

(c la fig. 1) , for ae ttwt «   g«tttiig abort th*a« b«da 

wtra vary rapidly tracer sad, aad BO attaa^t w«s iaad« t® aatiaMta tkickMaaaa «f

Individual rack types or of natural grovplags &f rock typaa.
North and north-northwester ly-trenu.:'ng faults crut tbn lower part ^i' the section

but these appear to be of little displacement ^ond allowance is niade for them where
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observed in the measured section. A larger fault truncates the "beds on the west 

side of the mountain but lies west and south of the location of the traverse and thus 

is not involved,

The lower part of the section contains sporadic, sills,'locally dikes of andesite, 

"basalt (?}, and porphyritic daci-andesite (?). The thicknesses of these rocks are 

not included in the measured thickness of the section. The changes from red to green 

beds and the development cf hornfels is ascribed in part at least to the intrusion 

of the sills. At the top of the largest sill at about 1^ meters is a thin white 

schistose and talcose marble interlayered with talc schist, silicious layers and 

red shale* The presence of talc and the schistosity in these beds suggests that the 

alteration and deformation occurea at the time of emplacement of the sill. They could 

however have occurred during later faulting and local hydrothermal activity.

Unit l>a; is the basal unit of the formation and the basal beds at least are 

obviously derived from the underlying quartz monzonite. Unit (b) consists of two 

parts, A lower unit (b^) consists predominantly of thin bedded siltstone and shale, 

but with sandstone, grit, and conglomerate prevailing in the lower part. The rocks 

are predominantly of green color. An uppeix unit (b^) is also typically thin bedded, 

at least in the lower part, but contains intercalated white, gray, or pink limestone 

beds. These typically weather orange and are thin in the lower part of the section, 

but in the upper part of the unit weather buff to tan and are thick. Possible 

stromatalitic .structures occur in the thinner beds in the lower part cf (b 0 ).

The difference in aspect between the lower and upper parts of the section is 

striking. The lower part (a and b) contains deposits indicative primarily of quiet 

water deposition: fine-grained siltstone, shale, and limestone, with no obvious 

pyroclastic deposits. The upper part (c) contains little fire-grained material or 

chemical deposits, but it has much conglomerate, pyroclastic material, and agglo 

merate, as well as possible flown of andesite and daci-andesite(?). The break 

between the two parts occurs above the thin quartz and jasper-bearing conglomerate 

bed above the limestone section. This conglomerate and associated siltstone is taken 

as the base of the upper Wadi Fatima section (c). This upper part appears to continue



with sicr'lar 11 thricgy ed;-:t#r,ra beyond che end of the traverse to the wadi extending 

'north of Bahrah wa.'.ch< -ippeary to be occupied by a fault which cuts off the top 

of the ^atima section, If no folding or repetition by fault uig has oc cored, and 

the dip remains consv-mt, the adcii tio:ial thickness of the section beyond the end of 

the traverse would by about 6jC meters,

The upper* part of the section (c) greatly resembles the upper sequence of the 

Mahd adn Dhshab Series at Maiia edh ~'hahab, The lower part (a and b) could be, but 

is net reeogT!.i.saL"];v eqviv^.Le'il i  .-  :.he iovmr- sequence of the Mahd adh Dhahab Series. 

T\vn riiilo or flow^ »ver^ re - jgnisfM as similar tj those in the Mahd adh Dhahab area. 

On/-' of t.'iese if ^ 'taci-anaesitev " < ccrtaining ?gg- shaped amygdules of chalcedonic 

 ;uajr"z» *'ht Ouhor is a. ^i'3y anaopito with j or go tabular light-^xay plag'iooiaae 

phenocrj'Fts, This Kind of and.es j te is widespread in rocks mappea as Ha]aban andesite 

elsewhere in --he quadrangle it cuts across the upper sequence at one place in tha 

Malid adh LhahaJb area of the Ma/id adh Dhahab Series.

vJriits (B.] and (b) togethe:- deserve consideration for rank as lower member of 

the Patina ^'nrmation, cmd the upper unit (c) deserves consideration for rank as upper 

oiomber o f' t'ru? ^omati^n, aowever,, the upper unit needs more aetailod study to 

ietonninb lt-3 full charac t -jr^s 'V ->.0;;«« And too, other sections of the -?atima formation 

shoujLf- 1 e atutlit.s ir< orawr "co see ii the twofoli drvisicri of^he Fatima ^ormation 

f-e ;:  '  ? « ^vcryv-nere vrlid,, I hasre seen a superposition of conglomerates and pyro" 

.':la'3tj.c rocks cr; predomirjuitiy fine-grained and Aon-vcicanio sediments similar to 

those ?ji the lower part of l;ne Fatima Formation at several places in the Southern 

Hijaz quadrangle, but the bre-ur ?nay not everywhere represent the same interval,

Karpoif (19/-7 3 p»^ 7 ^"6/3y has mimmarily described sections of the Fatima 

Formation whi^h he c^lla tlie Wadi ^atima Series, in the V/adi Patiraa area and divides 

the u^it into a 1 ->wcr red oonglcniierate and arkcae; a limeetono-argiliitfe ("schist") 

section oortair^ng ptroi;; f tolit: c beds; ana on top lava^, red tuffs, and green and 

viols t Drer-fias ? oonglomer^t'i --ir:J pyroclaatic beds. He estimates the section to be 

500 r:i thick at one locHiity. { OB; par is on of my measured section near Bahrah with 

^arpoff f s description of the Fatitna indicates that my section is a representative one



Table 1. Section of Fatima Formation near Bahrah, Saudi Arabia (swasured fro» 
base of section upwards).

Grassy-weathering, altered, quartz monzonite containing quartz,

greenish-white plagioclase, pink potassium feldspar, altered

mafic minerals| alteration most intense in zone 2 m wide at contact;

7 mi exposed epidote in fractures

0 - 2.3 rn green arkose, arkosic grit and gritty mudstone with 10 cm layer 

of mudstone with green and pink concretions, particles in grit 

include quartz and fedlspar derived from underlying quartz monzonite.

2»3~17 m red conglomerate, grit, arkoeic sandstone with red shale partings, 

cross-bedded, tops to east, dip 30 east

17 - 27 m pink and green, platy, carbonate-cemented grit, passing upwards

into greenish gritty arkose and conglomerate, red aphanitic frag 

ments as well as quartz and feldspar; gray green mudstone lenses 

and layers

amygdaloidal basalt - 10 m

27 - 28 m same as below basalt

28 - 48 m greenish to purplish-black thin-bedded to laminated siltstone 9 shale 

and sandstone; some concretionary spots in shale

48 - 80 m green thin-bedded shale and siltstone with subordinate lenses of

sandstone} rare carbonate-cemented tan to green grit beds 1 cm thick, 

clusters of ©pidote in some beds.

80 - 82 m green sandstone

I 02 - 82,2 m coarse-grained greenish-gray limestone, brown-weathering, brecciated 

appearing

82.2 - 88 greenish-gray shale with minor greenish gray sandstone

88 - 95 m 10 cm schistose pink and white limestone, thin-bedded gray, subordinate 

pink sandstone above and below, cross-bedded on fine scale



"able 1, Section vi' Fatlma Formation n.ear Bahrahf Saudi Arabia vcortcU)

aiide site or basalt si.iL

93 - 99 m green (Tray ripjle -marked sandstone with subordinate shale 

1 99 "" ~'OI us schistose light gray carbonate bode sx\d 53 rial c

1 101 - 10' m i'.rowTiiah-'crange weathering limestone, swirled and knotted siliceous 
I
] internal p~!.anar structures^ possibly stromatolites

Fault - cffset in sec"*. ion

101 ~ 123 m interbedc'ed gree^-gray sandstone ^r*d slltftore with icterL?.yero 

of Drowr to orane-wrea^rierin 1 cox-tonate 10-2C err. thick

't 123 ""  129 ffl sandstone beds riiOre abundant 
i

j129 - 136 JB gritstone and orange-weathering oaloazeouj shale and siltstene with
i

  miner sandstone

s shift section to north at base of red beds

i
i?6 - 155 TI red siit.^tone ? sandstone, ripplo marked^ a Cew orange-weathering 

liiaestone layers near bottom, rare at tcpt platy red. shale

prr/^lnent orange-weathering 3iLl f about y-> ?t thick

n interbedded white schistose ta.) cose marble, talc rfolust, --iliceous 

layers and red shale

161 - 167»5 m red gritty sandstone and si^tat^ne v.'Lth a few b.iff or t^i-v/ 

white to pink )?,rae8tone layer? 10 to 20 cm thick

167*5 - 1?Q m buff weather^JuK thick-bedded white Umostone, beds 0.7 tc 1 in thick 

andesite sill 14 m thick

)17Q ** 191 ic orange- vvsa the ring limestone, with re'l ^^ry thin iiircy-sritje top 

ajid bcttcmi eoino ve-rlns of siiJea in ocrtor cf thickest beds

''trachyfic" a-nygd^loidalcidil acu^i-fmde;.;:! ts ' ?}, j?]omerporph5TitJc r 

,;3.icite amygdr.-ea, possible piij.<;w stn..- Mrjre 'it on-j place along 

strike to north, abou-, 30 IL thi-:k
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